Introduction {#S1}
============

Consensual non-monogamy (CNM) refers to any romantic relationship wherein people form consensually non-exclusive romantic or sexual partnerships. Those who practice CNM tend to experience greater moral stigma than those within exclusively monogamous romantic relationships. Compared to monogamous individuals, people are more likely to hold negative attitudes and beliefs about ([@B23]; [@B92]; [@B55]; [@B17]; [@B115]), dehumanize ([@B103]), and socially distance themselves from [@B10] individuals within CNM relationships. Compared to CNM relationships, monogamy is presumed to improve sexual frequency and desire, sexual health, relationship satisfaction, experiences of jealousy, and childcare practices ([@B23],[@B25],[@B26]) and is widely believed to be morally superior to CNM ([@B23]; [@B80]; [@B55]).

Importantly, these perceptions are discordant with actual practices and outcomes of CNM. For example, CNM individuals are presumed to have worse sexual health than monogamous individuals ([@B23]) yet report similar or better sexual health practices compared to monogamous individuals ([@B27], [@B24]; [@B74]). Individuals within CNM relationships report unique benefits from forming multiple intimate relationships (see [@B91]), including diversified need fulfillment ([@B86]; [@B94]), more frequent social opportunities ([@B91]), and more fluid sexual expression ([@B79]). These benefits are associated with relatively greater relationship satisfaction ([@B107]; [@B75]), particularly when an individual's personality is matched to their relationship structure (e.g., when someone with a more unrestricted sociosexuality pursues CNM; [@B105], [@B106]). Therefore, it seems that either monogamy or CNM can improve social relations, romantic satisfaction, and mental health when the option to pursue diverse romantic and sexual strategies allows someone to find and fill their niche.

The harm that third-party stigmatization can introduce to the well-being of people in CNM relationships (e.g., [@B67]) highlights the need to explain moral stigma toward these relationship structures. Most current explanations relate stigma to CNM's defiance of monogamy as a predominant culture practice (i.e., mononormativity; see [@B41]). [@B29] has argued that stigma against CNM is rooted in defense of a committed relationship ideology, which is the assumption that monogamous marriage is the only relationship structure that provides desirable social and relational outcomes, like loyalty, order, and quality childcare (see also [@B30]). Similarly, many authors have adopted a complementary feminist lens which broadly argues that the predominance of monogamy is a sociohistorically enforced standard that has restricted women's and other social minorities' agency, sexual expression, capacity to form extended social support networks, and sexual health ([@B126]; [@B68]; [@B90]). Collectively, these perspectives have inspired researchers to document and correct misinformation about CNM practices and outcomes with the hope of alleviating the harmful consequences of stigma.

Although identifying and critically evaluating stereotypes can be an effective intervention against prejudice ([@B61]; [@B62]; [@B71]; [@B7]; [@B63]), studying the evolved psychological mechanisms that underlie prejudicial beliefs against CNM may explain their persistence within cultures resistant to these interventions and help frame the underlying moral anxieties and errors in cognition that lead people to justify wrongful discrimination against CNM. [@B109] argues that identifying the source of stigma against CNM will require a careful understanding of how CNM is devalued relative to monogamy, either via a lack of familiarity with CNM and its outcomes, or via a perceived threat (i.e., that CNM introduces instability or harm to people and their communities). The current study explores the latter possibility that moral aversion stems from the perception that CNM is a threat to well-being. We propose a novel framework for understanding this stigma by assessing the association between CNM and life history strategies.

Life history theory (LHT) is a framework for understanding individual variation in sexual, reproductive, parental, familial, and social behaviors across the lifespan \[reviewed in [@B47]; see also [@B31]\]. It predicts that organisms vary adaptively in how they allocate limited time and resources toward growth and reproduction. This variation can be meaningfully divided into two predominant strategies: a slow life history, whereby individuals delay sexual development and reproduction (i.e., invest more in relatively fewer offspring) and a fast life history, in which individuals experience earlier sexual maturity and produce a greater quantity of offspring (i.e., invest less in relatively more offspring). Each strategy prepares an organism to extract value from its environment according to the physical and social challenges that it experiences throughout development. In relatively more stable environments (e.g., high socioseconomic status, low mortality rate), delayed and restricted reproduction allows resources to be channeled into a few offspring likely to survive. In unpredictable environments, accelerated reproduction hedges the risk of investing too deeply into a single child when that investment is unlikely to pay off.

Although recent work criticizes the validity of applying LHT to trait variation within humans (e.g., [@B96]; [@B127]), this predictive lens has been useful for studying psychosocial developmental plasticity within underprivileged environments (see [@B73]). Relative to a slow life history strategy, people with faster life history strategies prefer immediate over delayed rewards ([@B54]), reproduce earlier ([@B15]; [@B60]), have more casual sex ([@B37]; [@B108]), experience earlier sexual debut and report greater sexual risk-taking ([@B66]), pursue social status via dominance rather than prestige ([@B77]), score higher on measures of psychopathy (e.g., boldness, aggression, and disinhibition; [@B83]) and dark personality (i.e., impulsivity, antisociality, entitlement/exploitativeness, Machiavellianism, and aggression; [@B81]), and are more likely to use psychoactive substances ([@B102]). These traits are advantageous in harsh, unpredictable environments to the extent that they help an individual to competitively capitalize on limited resources. That is, if the future is relatively unpredictable, investing effort into immediate rewards may be a more successful survival strategy than long-term investments that pay off more gradually ([@B99]; [@B40]).

To the extent that CNM relationships are promiscuous, multi-partner mating systems, people may assume that CNM individuals practice faster life history strategies relative to those in monogamous relationships. People who pursue a sociosexually unrestricted mating strategy are perceived to have faster life history qualities (i.e., high impulsivity, high aggression, less education, and origination from more desperate ecologies) and are rated as less trustworthy ([@B89]). These perceptions appear to be at least somewhat accurate. People from more deprived neighborhoods (i.e., a proxy of fast life history) are less generous in a Dictator Game ([@B95]). Likewise, regions with high rates of polygyny and socioeconomic inequality have higher rates of male relative to female mortality ([@B70]), suggesting that these communities experience more intense and violent competition between men for access to limited resources. Furthermore, people readily form lay beliefs about others' life histories, such that those described as originating from desperate ecologies (e.g., low socioeconomic status, high mortality rates, high crime rates) are presumed to have faster life history qualities ([@B123]). This suggests that people instinctively use sexual behavior to predict others' personal qualities (e.g., risk propensity, trustworthiness).

This intuition may explain patterns of moral disgust and condemnation of CNM. Individuals experience moral disgust when a social violation threatens to depose a moral rule that personally benefits them (see [@B118]). For example, someone's preference for long-term mating (see [@B52]) predicts their endorsement of moral rules that constrain others' sexual behaviors ([@B122]; [@B72]). People then condemn others' behaviors to strategically rally public support for social policies that they perceive to be beneficial ([@B33], [@B34]). People may condemn CNM because they believe that it enables fast life history behaviors (i.e., risk taking, interpersonal antagonism), and that endorsing it will destabilize social unity and cooperation. That is, those who wish to preserve stable, cohesive communities may condemn CNM insofar as sexual promiscuity is indicative of faster life history traits that produce intra-group conflict (e.g., aggressive competition over mates; partner retribution).

People may generally assume that individuals within CNM relationships possess faster life history traits, but it is currently unknown whether these perceptions are accurate. People in CNM relationships consistently report a more unrestricted sociosexuality ([@B93]; [@B104], [@B105], [@B106]; [@B87], [@B88]; [@B11]). However, it is possible that they do not possess other fast life history qualities that interfere with the long-term, cooperative values endorsed by slow life history strategists. Certainly, the defining quality of CNM relationships is that practitioners are expected to follow strict ethical guidelines that reduce sources of suffering common to multi-partner mating systems (e.g., jealous anxiety, STI transmission, competitive aggression, partner or child abandonment; [@B58]). Because of the association between unrestricted sociosexual behavior and faster, riskier, competitive interpersonal behaviors, those who stigmatize these relationships may assume that unrestricted sociosexuality is a good predictor of immoral behavior and unethical decision-making.

This study assessed whether life history varies between individuals within monogamous and consensually non-monogamous romantic relationships. We examined life history variation among three groups: (1) those who are currently romantically involved exclusively with only one other person (i.e., monogamous), (2) those non-exclusively involved with only one other person (i.e., open relationship), and (3) those non-exclusively involved with more than one other person (i.e., multi-partner relationships). We measured life history using two self-report measures: the Mini-K ([@B47]) and the High-K Strategy Scale (HKSS; [@B53]), and several complementary measures including self-reported pubertal development ([@B100]), sociosexuality \[i.e., the Multi-dimensional Model of Sociosexual Orientation (MMSO); [@B64]\], the Domain-Specific Risk-Taking Scale (DOSPERT; [@B14]), and the Perceived Vulnerability To Disease Scale (PVDS; [@B35]).

Overall, we predicted that individuals within monogamous relationships would report a slower life history than those within open and multi-partner CNM relationships. We expected aspects of life history that correspond to greater sexual promiscuity (e.g., unrestricted sociosexuality, earlier pubertal development) would be higher among open and CNM participants than among those in monogamous relationships. However, to the extent that those within CNM relationships follow popular guidelines that prevent interpersonal exploitation and dangerous sexual practices ([@B58]), we predicted that they would not be more willing to exploit others for personal gain or to expose themselves to pathogens (e.g., STIs) than monogamous individuals. We expected risk-taking, and in particular facets of risk-taking that expose others to danger (i.e., ethical and health risk-taking) and perceived vulnerability to disease to be no different than those in monogamous relationships. Furthermore, we used the MMSO to measure sociosexuality because it measures interest in short- and long-term relationships on separate continua. Compared to the SOI-R, which has already been used extensively in prior CNM research, this will permit us to not only examine whether CNM individuals are more interested in casual sex than monogamous individuals, but also whether they are relatively less interested in long-term, committed relationships. Although the former has been well-documented ([@B93]; [@B104], [@B105], [@B106]; [@B87], [@B88]; [@B11]), the latter has not. A person could theoretically be high or low on either or both measures.

Materials and Methods {#S2}
=====================

Ethics Statement {#S2.SS1}
----------------

This study was carried out in accordance with the recommendations of and approval by the Oakland University Institutional Review Board. All subjects gave written informed consent in accordance with the Declaration of Helsinki.

Participants {#S2.SS2}
------------

Participants were recruited from social media (e.g., Facebook, Reddit, Twitter) and an undergraduate college population as part of a three-phase online study, whereby each phase tested a different research question related to CNM. A distinct sample of participants was collected for each phase, but participants did have the option of participating in other phases. Data for this study are exclusively from phase 1 of this project. For this phase, we collected a total of 923 responses. To identify whether respondents completed the survey more than once, participants provided anonymous identifiers by indicating (1) the letter of their middle name, (2) the first letter of their mother's first name, (3) the first letter of their sex, (4) the number of the month they were born, and (5) the first letter of their ethnic background. Duplicate participant entries were deleted (*n* = 40) if two or more sets of IP addresses and responses to the anonymous identifier items matched. Participants who completed the survey in \<15 min (*n* = 85) were excluded. Participants who indicated they were in an exclusive relationship but were currently involved with more than one person (i.e., non-consensual non-monogamy; *n* = 5) and those who provided inconsistent relationship information (e.g., reported that they were currently involved with only one partner but also indicated 2+ current partners; *n* = 10) were also excluded from analyses.

The final sample consisted of 783 participants (age: *M* = 23.49 years, *SD* = 7.91, range 18--77 years). Participants resided in the United States (91.6%), Europe (4.5%), Oceania (1.9%), Canada (1.7%), Asia (0.1%), South America (0.1%), and Africa (0.1%). Approximately 70% were from Michigan. Participants were asked to identify their biological sex as either male (*n* = 183) or female (*n* = 600), but were also asked to identify their gender (male = 184; female = 579; "other" = 20). Other gendered individuals identified as genderfluid or genderqueer (*n* = 12), agender (*n* = 3), non-binary (*n* = 2), semi-androgynous (*n* = 1), or did not provide a gender identity (*n* = 2). Our sample also contained four transmen and two transwomen. Because our sample of trans and other-gendered individuals was not large enough to conduct separate analyses, biological sex was used for comparisons of sex differences. Participants identified as White (82.6%), Black (6.5%), Asian (4.8%), Hispanic/Latino (1.9%), or Other (4.2%), and reported their sexual orientation as heterosexual (73.8%), bisexual or pansexual (23.2%), homosexual (1.8%), or asexual (0.9%).

All participants reported currently being in a romantic relationship of some type. Following previous methods ([@B87], [@B88]), two criteria were used to distinguish between individuals in monogamous, open, and CNM relationships. First, participants reported whether their romantic relationship was exclusive (i.e., you and your partner agree to not date other people) or non-exclusive (i.e., you and your partner(s) agree that dating other people is permitted) and whether they were currently in a romantic and/or physical relationship with only one person or with more than one person. Participants who reported being in an exclusive romantic or physical relationship with only one person were classified as "monogamous." Those who reported being in a non-exclusive romantic or physical relationship with more than one person were classified as "multi-partner." Those who reported being in a non-exclusive romantic or physical relationship with only one person were classified into a third group called "open relationship."

Using these criteria, the sample consisted of 538 monogamous (416 women; age: *M* = 20.65 years, *SD* = 4.70, range = 18--71 years; sexual orientation: 90.0% heterosexual, 8.2% bisexual/pansexual, 1.7% homosexual, 0.9% asexual), 149 multi-partner (117 women; age: *M* = 31.67 years, *SD* = 9.44, range = 18--58 years; sexual orientation: 28.2% heterosexual, 70.5% bisexual/pansexual, 0.7% asexual), and 96 open relationship (67 women; age: *M* = 26.8 years, *SD* = 9.55, range = 18--77 years; sexual orientation: 54.2% heterosexual, 44.8% bisexual/pansexual, 5.2% homosexual, asexual 1.0%) participants. Multi-partner participants reported their current number of partners (48.3% two partners, 26.2% three partners, 20.9% four or more partners), and described their romantic relationships using one or more of the following descriptors:

1.  \(1\) "I am in a primary relationship with one person (i.e., an emotional/sexual relationship characterized by a high degree of commitment, shared life goals, and affection) and in secondary relationships with one or more other people (i.e., close, ongoing emotional/sexual relationship(s), but with a lesser degree of commitment than a primary relationship)" (*n* = 93).

2.  \(2\) "I am equally involved with only two people" (*n* = 31).

3.  \(3\) "I am equally involved with more than two people" (*n* = 13).

4.  \(4\) "I am involved in a poly 'web', 'family', or 'intimate network' (i.e., a social web resulting from having romantic relationships among you, your romantic partners, their romantic partners, and so forth)" (*n* = 46).

Monogamous and open participants did not report involvement in any of these relationship structures.

Materials and Procedures {#S2.SS3}
------------------------

All measures were presented using the online survey program Qualtrics. The order in which participants completed each set of measures was randomized across and counterbalanced within tasks. Informed consent was obtained from all individual participants included in the study. After providing informed consent, participants answered questions about themselves, including a demographic questionnaire (age, gender, race/ethnicity, and sexual orientation), and completed self-report measures of life history, pubertal development, sociosexual orientation, perceived vulnerability to disease, and risk-taking.

### Life History {#S2.SS3.SSS1}

We measured overall life history strategy using the Mini-K ([@B47]; 20 items; α = 0.758) and the HKSS ([@B53]; 22-items; α = 0.842). The Mini-K assesses several domains of social and sexual behavior, including an individual's contact with and support from family, friends, and community (e.g., "I often get emotional support and practical help from my friends/community"); their relationship quality with biological relatives (e.g., "while growing up, I had a close and warm relationship with my biological mother/father"); their capacity for insight, planning, and self-control (e.g., "I often make plans in advance"); and their preference for intimacy and sex with multiple romantic partners (e.g., "I would rather have one than several sexual relationships at a time"; anchors: 1 = strongly disagree, 7 = strongly agree). The HKSS similar assesses life history qualities such as health and attractiveness (e.g., "I don't have major medical problems," "I am in good physical shape"), upward social mobility (e.g., "My training and experience are likely to bring me opportunities for promotion and increased income in the future"), social capital (e.g., "If something bad happened to me, I'd have many friends ready to help me"), and risk avoidance (e.g., "I live in a comfortable and secure home"; anchors: 1 = strongly disagree, 5 = strongly agree). Higher average scores on both measures indicate a slower life history strategy.

### Sociosexual Orientation {#S2.SS3.SSS2}

Two attitudinal aspects of sociosexual orientation were measured using items from the MMSO ([@B64]; α = 0.643): (1) short-term mating orientation (STMO; 10 items, e.g., "I can easily imagine myself being comfortable and enjoying 'casual' sex with different partners") and (2) long-term mating orientation (LTMO; seven items, e.g., "I am interested in maintaining a long-term relationship with someone special"; anchors: 1 = strongly disagree, 7 = strongly agree). Higher average scores on both measures indicate greater preference.

### Pubertal Development {#S2.SS3.SSS3}

Pubertal timing was measured by asking participants to recall whether they had experienced pubertal events relatively earlier or later than their same-sex peers (e.g., changes in voice pitch, facial skin clarity, body hair development; [@B100]). Some items were different for men and women depending on their sex-specificity (e.g., "do you think you started having wet dreams earlier or later than your peers?," "do you think your first period was any earlier or later than most other girls?"; anchors: 1 = much earlier, 5 = much later). Participants could report "I don't know." These responses were excluded from analyses. Higher average scores indicate delayed sexual maturation.

### Perceived Vulnerability to Disease {#S2.SS3.SSS4}

Chronic concerns about susceptibility to infectious disease transmission were assessed using the PVDS ([@B35]; 15 items) which measures two domains: perceived infectability (e.g., "I am more likely than the people around me to catch an infectious disease"; α = 0.85) and germ aversion (e.g., "I dislike wearing used clothes because you do not know what the last person who wore it was like"; α = 0.77; anchors: 1 = strongly disagree, 7 = strongly agree). Higher average scores indicate greater perceived vulnerability.

### Risk-Taking {#S2.SS3.SSS5}

Attitudes to various risk-taking behaviors were measured using the *Domain Specific Risk-Taking* (DOSPERT; [@B14]; 30 items; α = 0.824) questionnaire. This questionnaire evaluates how likely a participant believes they are to take risks across five domains: *Ethical* (e.g., "passing off somebody else's work as your own"; α = 0.64), *Financial* (e.g., "bettering a day's income at a high-stake poker game"; α = 0.75), *Health/Safety* (e.g., "engaging in unprotected sex"; α = 0.58), *Recreational* (e.g., "going down a ski run that is beyond your ability"; α = 0.79), and *Social* (e.g., "speaking your mind about an unpopular issue in a meeting at work"; α = 0.66; anchors: 1 = extremely unlikely, 7 = extremely likely). Higher average scores indicate greater risk-taking propensity.

Results {#S3}
=======

All *post hoc* tests were Bonferroni corrected. Their adjusted *p*-values are reported. Because monogamous, open, and multi-partner participants significantly differed by age, *F*(2,774) = 176.09, *p* \< 0.001, $\text{η}_{\text{p}}^{2}$ = 0.31), we ran our analyses both including and excluding age as a covariate. Patterns of significance were the same in both sets of analyses. Analyses excluding age as a covariate are reported.

Life History Measures {#S3.SS1}
---------------------

### Mini-K {#S3.SS1.SSS1}

A 2 (participant sex) × 3 (relationship type) between-subjects ANOVA compared scores on the Mini-K among women and men within each relationship type. There was a main effect of participant sex, *F*(1,777) = 12.98, *p* \< 0.001, $\text{η}_{\text{p}}^{2}$ = 0.02, such that men reported lower scores (i.e., a faster life history strategy; *M* = 4.99, *SD* = 0.72) than women (*M* = 5.26, *SD* = 0.69), and a main effect of relationship type, *F*(2,777) = 32.67, *p* \< 0.001, $\text{η}_{\text{p}}^{2}$ = 0.08. Participants in multi-partner (*M* = 4.81, *SD* = 0.58, *p* \< 0.001) and open (*M* = 4.93, *SD* = 0.80, *p* \< 0.001) relationships reported lower scores than monogamous participants (*M* = 5.36, *SD* = 0.66). There was no significant difference between those in multi-partner and open relationships (*p* = 0.539) and no significant interaction, *F*(2,777) = 0.05, *p* = 0.949.

### HKSS {#S3.SS1.SSS2}

A 2 (participant sex) × 3 (relationship type) between-subjects ANOVA compared scores on the HKSS among men and women within each relationship type. There was a main effect of relationship type, *F*(2,777) = 4.67, *p* = 0.010, $\text{η}_{\text{p}}^{2}$ = 0.01, such that people in open relationships scored lower (i.e., a faster life history strategy; *M* = 3.81, *SD* = 0.53) than those in monogamous (*M* = 3.97, *SD* = 0.46, *p* = 0.007), but not multi-partner (*M* = 3.92, *SD* = 0.40, *p* = 0.124), relationships. There was a marginally significant main effect of sex, *F*(1,777) = 3.59, *p* = 0.059, $\text{η}_{\text{p}}^{2}$ = 0.01, such that men (*M* = 3.87, *SD* = 0.47) scored lower than women (*M* = 3.96, *SD* = 0.46). There was no significant interaction, *F*(4,777) = 0.99, *p* = 0.372.

To assess the construct validity of the Mini-K and HKSS, bivariate correlations were calculated among these scores and the pubertal development, MMSO, PVDS, and DOSPERT scores ([Table 1](#T1){ref-type="table"}).

###### 

Bivariate correlations among measures of life history (Mini-K and HKSS), male and female pubertal development, risk-taking (DOSPERT), disease avoidance (PVDS), and long- and short-term mating orientations (MMSO).

                                     HKSS            Mini-K          Male PD       Female PD      MMSO Sh.      MMSO L.           
  ---------------------------------- --------------- --------------- ------------- -------------- ------------- ----------------- -------------
  1\. HKSS                                           0.586^∗∗^       --0.096       0.014          --0.154^∗∗^   0.186^∗∗^         
  2\. Mini-K                         0.586^∗∗^                       --0.001       0.023          --0.460^∗∗^   0.344^∗∗^         
  3\. Male pubertal development      --0.096         --0.001                                      --0.058       0.089             
  4\. Female pubertal development    0.014           0.023                                        −0.088^∗^     0.045             
  5\. MMSO short-term                --0.154^∗∗^     --0.460^∗∗^     --0.058       −0.088^∗^                    --0.324^∗∗^       
  6\. MMSO long-term                 0.186^∗∗^       0.344^∗∗^       0.089         0.045          --0.324^∗∗^                     
  7\. PVDS perceived infectability   --0.164^∗∗^     --0.011         0.019         --0.027        --0.045       --0.026           
  8\. PVDS germ aversion             0.107^∗∗^       0.315^∗∗^       --0.075       0.029          --0.377^∗∗^   0.213^∗∗^         
  9\. DOSPERT social                 --0.074^∗∗^     −0.261^∗^       0.036         --0.058        0.371^∗∗^     --0.168^∗∗^       
  10\. DOSPERT recreational          0.180^∗∗^       0.034           −0.148^∗^     --0.012        0.107^∗∗^     0.082^∗^          
  11\. DOSPERT financial             0.035           --0.004         --0.039       0.018          0.176^∗∗^     --0.045           
  12\. DOSPERT health/safety         --0.059         --0.187^∗∗^     --0.098       --0.011        0.336^∗^      --0.028           
  13\. DOSPERT ethical               --0.182^∗∗^     --0.259^∗∗^     0.008         0.036          0.426^∗∗^     --0.155^∗∗^       
                                                                                                                                  
                                     **PVDS Inf.**   **PVDS Ger.**   **Social**    **Recreat.**   **Finan.**    **Heal./Safe.**   **Ethical**
                                                                                                                                  
  1\. HKSS                           --0.164^∗∗^     0.107^∗∗^       −0.074^∗^     0.180^∗∗^      0.035         --0.059           --0.182^∗∗^
  2\. Mini-K                         0.011           0.315^∗∗^       --0.261^∗∗^   0.034          --0.004       --0.187^∗∗^       --0.259^∗∗^
  3\. Male pubertal development      0.019           --0.075         0.036         −0.148^∗^      --0.039       --0.098           0.008
  4\. Female pubertal development    --0.027         0.029           --0.058       --0.012        0.018         --0.011           0.036
  5\. MMSO short-term                --0.045         --0.377^∗∗^     0.371^∗∗^     0.107^∗∗^      0.176^∗∗^     0.336^∗∗^         0.426^∗∗^
  6\. MMSO long-term                 --0.026         0.213^∗∗^       --0.168^∗∗^   0.082^∗^       --0.045       --0.028           --0.155^∗∗^
  7\. PVDS perceived infectability                   0.222^∗^        --0.017       --0.095^∗∗^    --0.032       --0.028           0.032
  8\. PVDS germ aversion             0.222^∗∗^                       --0.273^∗∗^   --0.123^∗∗^    --0.009       --0.232^∗∗^       --0.173^∗∗^
  9\. DOSPERT social                 --0.017         --0.273^∗∗^                   0.146^∗∗^      0.176^∗∗^     0.228^∗∗^         0.206^∗^
  10\. DOSPERT recreational          --0.095^∗∗^     --0.123^∗∗^     0.146^∗∗^                    0.280^∗∗^     0.391^∗∗^         0.158^∗∗^
  11\. DOSPERT financial             --0.032         --0.009         0.176^∗∗^     0.280^∗∗^                    0.275^∗∗^         0.404^∗∗^
  12\. DOSPERT health/safety         --0.028         --0.232^∗∗^     0.228^∗∗^     0.391^∗∗^      0.275^∗∗^                       0.482^∗∗^
  13\. DOSPERT ethical               0.032           --0.173^∗∗^     0.206^∗∗^     0.158^∗∗^      0.404^∗∗^     0.482^∗∗^         

∗∗

p

\< 0.01.

∗

p

\< 0.05.

MMSO {#S3.SS2}
----

Two 2 (participant sex) × 3 (relationship type) between-subjects ANOVA compared STMO and LTMO scores on the MMSO among men and women within each relationship type. For STMO, there was a main effect of sex, *F*(1,767) = 32.44, *p* \< 0.001, $\text{η}_{\text{p}}^{2}$ = 0.04, such that men (*M* = 3.96, *SD* = 1.10) scored higher than women (*M* = 3.16, *SD* = 1.27). There was also a main effect of relationship type, *F*(2,767) = 67.38, *p* \< 0.001, $\text{η}_{\text{p}}^{2}$ = 0.15, such that multi-partner individuals scored higher (*M* = 4.45, *SD* = 0.86) than both open individuals (*M* = 3.87, *SD* = 1.33, *p* = 0.003) and monogamous individuals (*M* = 2.95, *SD* = 1.19, *p* \< 0.001). Open participants also scored significantly higher than monogamous participants (*p* \< 0.001). There was no significant interaction, *F*(2,767) = 2.56, *p* = 0.078, $\text{η}_{\text{p}}^{2}$ = 0.01.

For LTMO, there was a main effect for relationship type, *F*(2,768) = 52.81, *p* \< 0.001, $\text{η}_{\text{p}}^{2}$ = 0.12, such that monogamous individuals scored higher on LTMO (*M* = 5.17, *SD* = 0.40) than those in open (*M* = 4.96, *SD* = 0.51, *p* \< 0.001) and multi-partner relationships (*M* = 4.61, *SD* = 0.61, *p* \< 0.001). There was also a significant difference between open and multi-partner individuals (*p* \< 0.001). There was no main effect of sex, *F*(2,768) = 0.90, *p* = 0.343, nor a significant interaction, *F*(2,768) = 1.86, *p* = 0.156.

Self-Reported Pubertal Timing {#S3.SS3}
-----------------------------

Two three-way between-subjects ANOVA compared male and female pubertal timing measures across monogamous, open, and multi-partner relationships. There was a main effect of relationship type for women, *F*(2,596) = 5.23, *p* = 0.006, $\text{η}_{\text{p}}^{2}$ = 0.02, but not for men, *F*(2,179) = 1.80, *p* = 0.168, $\text{η}_{\text{p}}^{2}$ = 0.02. Women in multi-partner relationships reported earlier pubertal development relative to their peers (*M* = 2.79, *SD* = 0.69) than did women in monogamous relationships (*M* = 3.02, *SD* = 0.69, *p* = 0.004). Women in open relationships (*M* = 2.99, *SD* = 0.70) were not significantly different from women in multi-partner and monogamous relationships.

PVDS {#S3.SS4}
----

A 2 (participant sex) × 3 (relationship type) between-subjects MANOVA compared scores on the two domains of the PVDS (i.e., perceived infectability and germ aversion) among men and women within each relationship type. For perceived infectability, there was a main effect of sex, *F*(1,776) = 21.39, *p* \< 0.001, $\text{η}_{\text{p}}^{2}$ = 0.03, such that women perceived themselves as more susceptible to infection (*M* = 3.68, *SD* = 1.40) than did men (*M* = 2.99, *SD* = 1.10). However, there was no main effect of relationship type, *F*(2,776) = 2.00, *p* = 0.136, nor a significant interaction, *F*(2,776) = 2.35, *p* = 0.096.

For germ aversion, there was a main effect of sex, *F*(1,776) = 4.91, *p* = 0.027, $\text{η}_{\text{p}}^{2}$ = 0.01. Women reported greater aversion to germs (*M* = 3.96, *SD* = 1.16) than men (*M* = 3.56, *SD* = 1.08). There was also a main effect of relationship type, *F*(2,776) = 27.62, *p* \< 0.001, $\text{η}_{\text{p}}^{2}$ = 0.07. People in monogamous relationships reported greater aversion to germs (*M* = 4.13, *SD* = 1.11) than multi-partner (*M* = 3.17, *SD* = 1.02, *p* \< 0.001) and open (*M* = 3.46, *SD* = 1.04, *p* \< 0.001) individuals. Multi-partner and open individuals were not significantly different from each other (*p* = 0.468). There was also a significant interaction, *F*(2,776) = 3.04, *p* = 0.048, $\text{η}_{\text{p}}^{2}$ = 0.01. Women in monogamous relationships were more germ averse (*M* = 4.25, *SD* = 1.08) than men in monogamous relationships (*M* = 3.72, *SD* = 1.11), *t*(536) = −4.74, *p* \< 0.001, but there were no sex differences within open (women: *M* = 3.28, *SD* = 0.95; men: *M* = 3.54, *SD* = 1.07), *t*(94) = −1.16, *p* = 0.249, or multi-partner (women: *M* = 3.21, *SD* = 0.97; men: *M* = 3.16, *SD* = 1.04), *t*(146) = 0.24, *p* = 0.815, relationships.

DOSPERT {#S3.SS5}
-------

A 2 (participant sex) × 3 (relationship type) between-subjects MANOVA compared scores on the five domains of the DOSPERT among men and women within each relationship type. For each domain, there was main effect of sex (all *F*s \> 9.38) such that men scored higher than women on social (*M* = 5.12, *SD* = 1.01; *M* = 4.79, *SD* = 1.02, *p* = 0.001), recreational (*M* = 3.94, *SD* = 1.41; *M* = 3.45, *SD* = 1.40, *p* = 0.002), financial (*M* = 2.75, *SD* = 1.08; *M* = 2.29, *SD* = 0.93, *p* \< 0.001), health/safety (*M* = 3.42, *SD* = 1.12; *M* = 2.99, *SD* = 1.08, *p* \< 0.001), and ethical risk-taking (*M* = 2.57, *SD* = 1.07; *M* = 2.16, *SD* = 0.83, *p* \< 0.001).

There were two main effects for relationship type: social risk-taking, *F*(2,776) = 61.68, *p* \< 0.001, $\text{η}_{\text{p}}^{2}$ = 0.14, and ethical risk-taking, *F*(2,776) = 8.08, *p* \< 0.001, $\text{η}_{\text{p}}^{2}$ = 0.02. People in multi-partner (*M* = 5.56, *SD* = 0.87, *p* \< 0.001) and open (*M* = 5.35, *SD* = 0.98, *p* \< 0.001) relationships scored higher on social risk-taking than monogamous individuals (*M* = 4.59, *SD* = 0.94). Those in open relationships were not significantly different from multi-partner individuals (*p* = 0.299). Likewise, people in multi-partner (*M* = 2.51, *SD* = 0.89, *p* = 0.007) and open (*M* = 2.43, *SD* = 1.02, *p* = 0.005) relationships scored higher on ethical risk-taking than did monogamous people (*M* = 2.15, *SD* = 0.87), and there were no differences between multi-partner and open individuals (*p* = 1.00).

Finally, there was a significant interaction for ethical risk-taking, *F*(2,776) = 3.40, *p* = 0.034, $\text{η}_{\text{p}}^{2}$ = 0.01. Men scored significantly higher than women on ethical risk-taking within monogamous, *t*(536) = 4.28, *p* \< 0.001, and open relationships, *t*(94) = 3.88, *p* \< 0.001, but not multi-partner relationships, *t*(146) = 0.84, *p* = 0.403. All other main effects and interactions were not significant (all *F*s \< 2.67, all *p*s \> 0.069).

Discussion {#S4}
==========

We compared self-report indices of life history across men and women within monogamous, open, and multi-partner romantic relationships. Collectively, our results suggest that pursuit of CNM is associated with a faster life history strategy. Individuals within open and multi-partner relationships reported lower scores (i.e., a faster life history) on the Mini-K than those in monogamous relationships. Open individuals also reported lower scores on the HKSS than both monogamous and multi-partner individuals, who were no different from one another.

That individuals within CNM relationships report a faster life history makes sense in light of previous research on the association between faster life histories and promiscuous mating systems. CNM individuals' preference for multiple sexual and romantic partners has been documented across several samples ([@B93]; [@B104], [@B105], [@B106]; [@B87], [@B88]; [@B11]) and is replicated again in this study using an alternative measure of sociosexuality (i.e., the MMSO) that separately measures affinity toward short- and long-term partnerships. We found that those in multi-partner relationships reported a more STMO than those in open and monogamous relationships, and open individuals reported a more STMO than monogamous people. Interestingly, those in multi-partner relationships also reported less interest in long-term committed romantic relationships than monogamous, but not open, individuals. It is possible that CNM individuals, and particularly those that maintain several concurrent romantic relationships, form fewer enduring partnerships than those in monogamous relationships. However, this is not consistent with prior research. [@B113] found that individuals within polyamorous relationships reported longer relationships than those in monogamous and open relationships, and all three relationship types reported similar levels of partner commitment. Similarly, [@B87] compared relationship length between monogamous and CNM individuals' primary and secondary relationships. Although they found that monogamous relationships tended to be older than secondary relationships, CNM primary relationships tended to be older than monogamous relationships. This suggests that those in CNM relationships regularly form long-term enduring relationships but are perhaps selective about with whom they maintain those relationships. That is, people who form multi-partner relationships may desire and actively seek a variety of intimate partners, but only maintain partnerships if they are of high quality. [@B8] reported that primary partnerships tend to entail more commitment than secondary partnerships, and [@B86] likewise found that polyamorous individuals report greater commitment to one partner than the other. Alternatively, LTMO may differ across different types of CNM. We did not collect data to distinguish different types of multi-partner relationships, but individuals interested in polyamory (i.e., multiple emotionally intimate relationships) may be more oriented toward long-term relationships than those interested in exclusively sexual extradyadic relationships.

Our complementary findings suggest that life history differences between monogamous and CNM individuals extend beyond sociosexuality. Women within multi-partner, but not open, relationships reported earlier sexual debut than women within monogamous relationships. There were no differences in self-reported pubertal timing among men. This is consistent with research showing that early sexual maturity is associated with a faster life history in women ([@B21]; [@B66]; also see [@B60]), particularly within western industrialized societies ([@B112]). Scores on the PVDS also revealed that individuals within CNM and monogamous relationships did not differ in their perceived infectability. However, monogamous individuals reported greater germ aversion than both multi-partner and open individuals, while the latter were equally averse. This is consistent with work showing that those who score higher on the Mini-K (i.e., slow life history) report greater pathogen, sexual, and moral disgust than those who score lower ([@B51]). For slow strategists, this aversion may motivate protective avoidance of risks that threaten long-term well-being. For fast strategists, a higher threshold for disgust would allow them to capitalize on opportunities despite possible risks (e.g., exposure to disease, interpersonal exploitation). However, these individuals may likewise fail to avoid sexual disease risk, which may become a community health issue. Finally, we also observed that those in multi-partner and open relationships scored higher than monogamous people on social and ethical (though not health) risk-taking. This suggests that CNM individuals may be more likely to disregard how their behaviors are perceived by or affect the well-being of others, but supports research showing that those in CNM relationships tend to be conscientious about sexual health ([@B27], [@B24]). Collectively, these findings suggest that differences in life history between monogamous and CNM individuals do not merely reflect differences in sociosexuality. Rather, people who are interested in pursuing a CNM relationship may be predisposed to a faster life history strategy.

CNM, Morality, and Sexual Ethics {#S4.SS1}
--------------------------------

Knee-jerk condemnation of CNM can produce wrongful discrimination that harms personal and community well-being. For instance, those in CNM relationships typically report being more secretive about their non-primary (or pseudo-non-primary) partners ([@B9]), presumably to avoid third-party punishment. Indeed, [@B27] found that women who fear condemnation are less willing to accept an offer of casual sex that they would otherwise enjoy pursuing. This fear of judgment can cause anxiety that prevents those who practice CNM from seeking sexual health services (e.g., STD testing), particularly within rural communities where reputation can be more easily tracked ([@B67]). Moreover, therapists and clinicians who assume that monogamy is a universal relationship ideal may inadvertently marginalize or mistreat patients who are oriented toward multi-partner mating (see [@B48]; [@B16]; [@B119]; [@B22]). In fact, [@B110] found that CNM individuals reported that therapy was more helpful when therapists were more affirmative about their relationship structure (e.g., did not make an issue of their relationship structure when it was not relevant).

It is possible that moral stigma toward CNM (see [@B92]) stems from aversion to the high-risk, competitive interpersonal strategies that are characteristic of a fast life history (see [@B121]; [@B45]; [@B70]; [@B54]). Commitment to a faster life history strategy can lead to greater risk-taking ([@B57]; [@B85]), impulsivity ([@B50]; [@B78]), and aggression against others ([@B46]). Also, robust indicators of faster life history, such as paternal absenteeism and adolescent fertility, predict national rates of criminal violence ([@B84]), child maltreatment, and homicide ([@B56]). Moral condemnation of multi-partner mating may thereby occur when condemners believe that monogamy prevents competitive contests for mates, enhancing cooperation within groups and reducing negative physical and mental health outcomes. In other words, though fast life history traits can help individuals cope with an unpredictable environment ([@B45]; [@B50]; [@B125]), they may conflict with the optimal social strategy pursued by slow life history strategists. [@B13] argue that fast life history behaviors may be moralized to the extent that slow strategists promote cooperation, self-regulation, and restricted sociosexuality, and condemn "fast" behaviors such as selfishness, conspicuous sexuality, and materialism. By espousing moral values that promote delayed gratification, sexual monogamy, and altruism, slow life history strategists may condemn multi-partner mating to create stable, cohesive communities that invest in long-term reciprocity and extended prosociality.

Although our data support the conclusion that CNM is associated with fast life history traits, it is important to note that our study assesses dispositional tendencies and not how these tendencies are modified by cultural practices within the CNM community. People who prefer multi-partner mating may have a proclivity toward pursuing a faster life history, but most modern CNM communities have well-developed guidelines for pursuing multi-partner relationships safely and ethically (see [@B6]; [@B124]; [@B32]; [@B58]). Sexual ethics within CNM communities, including effective birth control methods, may help manage and diminish the traditional costs of competitive, high-risk, promiscuous mating environments. CNM individuals take precautions to attenuate distress caused by a partner's extradyadic involvement ([@B65]; [@B82]; [@B120]). Those in CNM relationships are just as (or more) likely to practice safe sexual practices than people in monogamous relationships ([@B27], [@B24]; [@B74]). They are also expected to practice open communication, honesty, emotional intimacy, and consent-seeking to reduce the threat of partner defection or resource diversion. [@B111] interviewed men and women who engaged in mixed-sex threesomes and found that open communication reduced feelings of exclusion. Similarly, [@B1] studied two communal living groups practicing polyamory and reported that both cultures discouraged aggression and competition among males within the community.

By reducing the social anxiety that accompanies multi-partner competition, individuals within CNM relationships may experience relationship and health outcomes on par with (or better than) those who pursue monogamy. Those within multi-partner relationships that include ethical treatment of and consent among partners typically experience more positive relationship and health outcomes than those who pursue non-consensual non-monogamy (i.e., adultery; [@B75]). Compared to those in monogamous relationships, CNM individuals report experiencing less emotional jealousy ([@B88]), and spend less time actively trying to retain their mate ([@B87], [@B88]), which may alleviate conflict in relationships where one or both partners desire extradyadic intimacy. Indeed, people with an unrestricted sociosexuality report greater satisfaction within CNM relationships than they do in monogamous relationships ([@B104]; [@B42]), and report less preoccupation with constraining relationship forces (i.e., feeling obligation rather than desire toward a partner), which is associated with greater self-reported quality of life ([@B106]). [@B114] also found that gay and bisexual men involved in multi-partner mating reported that the conflict resolution strategies of CNM improved their relationship satisfaction, communication, and trust. This suggests that CNM may improve, rather than dissolve, cooperation and well-being within certain populations -- a feature that should be valued by those who fear how public acceptance of CNM might affect social cohesion.

Limitations and Future Directions {#S4.SS2}
---------------------------------

The most notable limitation of this research is that it does not assess the influence of measured morality or sexual ethics on behavior within CNM relationships, and these are constructs that should be examined further in future work. Our results should not be interpreted as support for condemnation against CNM. Rather, our data highlight how those with a proclivity toward CNM may possess personality traits that predispose them to take risks, pursue multi-partner mating, and disregard pathogens. CNM may therefore not foster these traits, but rather provide an environment where people can ethically express them. Without strict ethical guidelines for how to handle multiple concurrent romantic relationships, people may pursue multi-partner mating in a manner that produces social disharmony. For example, in sub-Saharan and Muslim populations where polygamy is socially acceptable, women in polygamous relationships experience more spousal mistreatment, abuse, and mental health concerns than those in monogamous relationships ([@B59]; [@B97]). Children from these polygynous families also report more mental health and social difficulties, poorer school achievement, and poorer paternal relationships than those from monogamous families ([@B3]; [@B4]). Within these populations, these negative outcomes seem to arise when there is competition, hostility, jealousy, and little communication among partners. However, when effort is invested into building respectful and congenial relationships among partners, these outcomes improve ([@B2]). This suggests that the dynamic of a multi-partner relationship may be a better predictor of relationship functioning than its structure ([@B39]). CNM ethical practices may likewise reduce conflict among those who pursue multi-partner relationships. Specifically, CNM's culture of compassionately enforced sexual ethics may provide an outlet for fast life history strategists to pursue their preferred strategy in a manner that reduces its negative impact on others' well-being.

This research highlights the need to identify and quantify a formal taxonomy of CNM ethics. Although a number of popular guides exist (e.g., [@B6]; [@B58]), there is no unified scientific examination of the diverse strategies that CNM practitioners use to manage multi-partner relationships. The most obvious ethical guideline that differentiates CNM from other forms of non-monogamy is its namesake: consent. However, this is too broad a concept to capture the myriad of ethical considerations that may arise within a multi-partner relationship. For example, [@B98] presented case studies of two married men who pursued extramarital partnerships with and without the consent of their spouse. They documented that both men, regardless of spouse consent, engaged in antagonistic and exploitative relationship practices, such as deception, partner neglect, and divestment from childcare, which subsequently produced relationship conflict. This suggests that consent-seeking is a nominal feature of CNM relationships and that ethical pursuit of multi-partner mating may instead require a multifaceted approach that addresses the diverse array of anxieties and exploitations that can produce suffering within romantic and interpersonal relationships.

It may be fruitful to begin this investigation by examining how CNM practices complement the recurrent, domain-specific adaptive issues that have shaped humans' evolved psychology. Natural selection has shaped psychological adaptations that protect against cuckoldry and partner abandonment ([@B19], [@B20]), interpersonal exploitation ([@B18]; [@B38]), and infection by disease ([@B5]; [@B117]). Although these adaptations may have enhanced reproductive success, they do not necessarily enhance well-being ([@B69]), nor may they function optimally within a modern environment ([@B76]). It is possible that the sexual ethics of CNM, paired with modern sexual health technologies, reduce the need for humans to rely on psychological mechanisms of disgust and moral condemnation to regulate sexual risk-taking and other features of a faster life history. For example, proscribing hostility among partners within CNM relationships may reduce intrasexual competition and its consequences on public health (see [@B70]; [@B116]). Future research should compare CNM individuals who adhere or not to the ethical principles espoused by the greater community and assess whether adherence tends to improve relationship functioning, particularly among those who have a predisposition to disregard others' well-being.

Another limitation of this study is that it did not examine a complete array of life history traits. It also relies exclusively on self-report measures, which are vulnerable to revisionism and faulty memory. The validity of the Mini-K and HKSS as self-report measures of life history variation is contested (see [@B36]; [@B44], [@B43]; see also [@B28]; [@B101]), though our complementary measures provide convergent evidence that CNM is associated with a faster life history. Nevertheless, future research should examine a wider collection of behavioral measures of life history within CNM populations and consider which features of a fast life history are most endemic to CNM populations. Research should also address whether life history features are invariant across different CNM populations and subcultures (e.g., swinging vs. polyamory vs. religious polygamy). People within polyamorous relationships are typically viewed as more moral and responsible than those in swinging and open relationships ([@B80]). To the extent that polyamorous relationships are defined by multiple close, emotionally intimate bonds, these relationships (and the people within them) may be seen as less socially disruptive. Similarly, we did not assess whether our participants had children, which can substantially shape relationship behaviors and attitudes (e.g., [@B12]; [@B49]).

Finally, there are several methodological issues that should be considered when interpreting this data. First, several of our measures had low Cronbach's alphas, including the MMSO and the ethical, health/safety, and social risk-taking facets of the DOSPERT. Similarly, our measure of pubertal development relied on self-report responses, which may be biased by retrospection. Research designs that rely on alternative, well-validated measures of psychological and social functioning (e.g., psychophysiological assessment; social relations modeling) administered within laboratory or naturalistic settings may help to improve the quality of life history and CNM research more broadly.

Conclusion {#S5}
==========

Individuals in CNM relationships were more likely to report a fast life history than those in monogamous relationships. We speculate that this association may explain moral stigma toward CNM insofar as a faster life history is associated with risky, competitive, antagonistic interpersonal behaviors. Those who benefit from maintaining stable, cohesive groups may favor monogamy and condemn CNM to the extent that multi-partner mating can produce transient relationships, social conflict, and disease transmission; although, as noted, these traits do not necessarily describe individuals in modern CNM relationships. Given existing evidence that CNM relationships are not short-lived ([@B87]; [@B113]), can improve relationship satisfaction and functioning ([@B104]; [@B75]; [@B114]; [@B42]), and are no more likely to involve unsafe sexual practices than monogamous relationships ([@B27], [@B24]; [@B74]), we suspect that moral stigma toward CNM originates from an increasingly defunct intuitive association between sexually promiscuous mating and interpersonally deleterious fast life history traits ([@B89]). This mismatch ([@B76]) may be driven by modern CNM ethical practices which reduce sources of interpersonal conflict within multi-partner mating systems (e.g., intrasexual competition, jealous anxiety, partner abandonment, child neglect, and disease transmission). Identifying which common CNM practices most effectively minimize these concerns will be the next step in this fruitful line of research.
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